Schizosaccharomyces pombe cells lacking the Ran-binding protein Hba1 show a multidrug resistance phenotype due to constitutive nuclear accumulation of Pap1.
In Schizosaccharomyces pombe, the transcription factor Pap1, and the mitogen-activated protein kinase Sty1 are excluded from the nucleus in a Crm1-dependent manner under non-stressed conditions. Upon oxidant treatment, both Sty1 and Pap1 concentrate into the nucleus, due to an enhanced import or an impaired export. Hba1, a protein that when overexpressed confers brefeldin A resistance, contains a Ran binding domain. The purpose of this project was to understand at the molecular level the role of Hba1 in the S. pombe oxidative stress response. Fluorescent and confocal microscopy studies demonstrate that Hba1 is located at the nucleoplasm and not at the nuclear envelope. We also demonstrate that either multiple copies or deletion of the hba1 gene induces nuclear accumulation of Pap1 and Sty1. We propose that Hba1 assists Crm1 to export some nuclear export signal-containing proteins. Pap1 nuclear accumulation is sufficient for constitutive activation of its specific antioxidant response. On the contrary, constitutive nuclear localization of Sty1 in the Deltahba1 strain does not trigger the Sty1-specific, Atf1-dependent antioxidant response in the absence of stress. We conclude that the increased multidrug resistance of strains lacking or overexpressing Hba1 is due to the accumulation of Pap1 in the nucleus under non-stressed conditions.